MILITARY SPECIFICATION
SEMICONDUCTOR DEVICE, TRANSISTOR, NPN, SILICON, LOW-POWER
TYPES 2N337 AND ZNSS
This specification is mandatory for use by all Depart~

ments and Agencies of the D_om«t of Defense. .

1. SCOPE )
i.1 Scope. This specification covers the detail requirements for a low-power, NPN, silicon
tranststnr

1.2 Physical dimensions. See figure 1 (TO-5).
3

1.8 Maximum ratinos.
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(Copies of specifications, standards, drawings, and publications required by su rs in con-
nection with specific procurcmontt\mctlou mndmouuudkommemcubgng%:ﬁyorc: -
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3. REQUIREMENTS
3.1 General. Requirements shall be in accordance with MIL-8-19500, and as spacitied herein. -

3.2 W‘ The abbreviations, symbols, and definitions used
herein are in MIL-8-19500.

3.3 Des construction, and ical dimensions. Transistor shall be of the design, con-
struction, ﬁmdmmmmm on figure 1.

3.3.1 Lead material and finish. Lead material shall be Kovar or Alloy 52. Leadﬂmshshallbe
gold-plated. (Leads may be tin-coated if specified in the contract or order, and this requirement
shall not be construad as adversaly affecting the qualified-product status of the davica or applicable

o= 800 S8 SV 2R &S0 % A WU VILG

JAN marking (see 8.2)). -

?
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Selactivity of laad matari

3.3.1,1 Salactivitwy of laad matarial nere choice of lead material (ses 3.

shall be spec lnﬂmcmtrantororder 6.2).
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3.3.2 Terminal-lead BhOgul. LOIiniki-i8a4 180gwW(s) cwer wan that lpecmoa in ngurc i may

be furnished whean stipulated under contract or order (see 8. 2) when the devices covered herein are
requtred directly fou: W W@w installation or for automatic-assembly-technique

‘‘‘‘‘ OgT ams. wnanutmrxmwngmlmnqumcmprmmu, it shaii not be coanstrued as adverse-
1ymcﬂn¢thnqunmed product status of the device, or applicable JAN marking.

rior i teristics. Performance characteristics shall be as specified in tables I,

}l

3.4
I, and

3.5 Marking. mxouomcmunup.cmmmm-s-moomyboommuromtmmot '

the transistor at the option of the manufacturer:

4.1 Samnling and insnection. Sampling and inspection sholl he {n accordance with MITL.-8-10500,
and as specified herein.

A 92 Oaliflinatinn (nanantiae Onalifinatian inanacntinen ahall snneiet Af tha avnaminadbinne and baade
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specified in es I, II, and

A B unllbee nomfamonnman loowmoodd e ecmlibee s omen Sonessnm o oo o Jeamenmmdlmen mhall cacclad ol e A

L Y] CULMULI LAMULY LS LAV Wty uuunu‘me mupuut i 3l CULLN. 19 [;rww A,
B, and C inspections.

4,3.1 Group A inspection. Group A inspection shall consist of the examinations and taests
specified in table I.

4.3.2 Group B inspection. Group B inspection shall consist of the examinations and tests
specified in table II.

4.3.3 Grou% C inspection. Group C inspection shall consist of the examinations and tests
specified in table II. This inspection shall be conducted on the initial lot and thereafter every

68 months during production.
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wnl INCHES |MILLIMETERS|.T
"IN [ max | MIN [ MAX | S
op ! 238! .370 | 8,511 0.40
: .308] 338 [ 7.75 | 8.81
A | 34 .10 | 6,60
L [1,500 |1.750 138,10 {44,451 9
L1 . 050 1,271 10,
E L016 | ,031 | .4 2,
baj .016 | .019 c41 .48 13,8 °
IP"P” 100 2.
Q! 1 ! 1 15
|k 1,020 | 141 1,141 8
{1 1,028,034 M| .88
h_1 .000 ] .04 2 1.04
M |- ,1414 Nom
N : 0707 Nom | 0 | 8

¥ A
Metrtc equivalents (to the nearest .01 mm) are given for general information only and

are based upon 1 inch = 25,4 mm.

Measured in the zone beyond .250{§. 35 mm) irom the seating piane.

Measured in the zone . 050(1.27 mm) and . 250{6. 36 mm) from the seating plane.
Variations on dimension @D in this zone shall not exceed . 010(. 25 mm).
Outline in this zone is not controlled.

| 1 | | WS G [ PR Ry P

- vvv\b. 37+, 03, < 00 mulm"') below the ssating

mqmmm«mma«mmum 007(. 18 mm) of their true

| e

location relative to a maximum width tab, Smaller diameter leads shall fall within the
outline of the maximum diameter lead tolerance. Figure 2 preferred measured method.

All l1sada el-oh-{pa“v insunlatad from the cosa.

Measured from the maxumun duunetar of the actual device.
All 3 lends, (See 3.3.1).
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A _1,3400 1.1419 7 35,38 | 3.80
B 1.07021.071211.78 | 1.81
| S .L8L.1W 4.62 5. 05 R
k1,008 |.011 | .33 . 28
k1 . 128 Nom 3 18 Nom
(L _1.372 [.378 | 0.48 | 9.60
1].0 L0556 1 1.37 ['1.40
3 1.0950 ] L0050 ] .09 | .30
h | . 150Nom__[__13.81 Rom
b |.0595 | .0605] 1.51 | 1.54
Ob3}. 0320 | U330 | .83 | .BD

NOTES:

1. The following gaging procedure shall he usad: The use of a pin straightenar prior to
!nnrﬂoninthngmupermuwgle. The device being measured shall be inserted until
its seating piane is . 1264 .010(3. 18,26 mm) from the seating surface of the gage. A
nmnr mnvhnnnnd to nm(n ’h. 19‘{’ 1n mm\ :H-}ann- mmm?ﬁshmﬁr ta
forconmueauou. Atorceolaoz& Sosmuthmbomedmauelmdeymmctrical
to the device's cyundrtea.lm Whonenminodvlsuuy after the force application (the
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TABLE L Group A inspecticn,

MiL-STD-750 LTPD Limits
Cxaminstion or et 4
Methed Detuils Symbel Min ez
Subgroup 1 i0
Visual and mechanical 0m ene wew | eee
examination
Subgroup 3 L
Collector to base cutoft 3036 Blas cond. D; ICBO | === 0.5 | pAdo
current VCB = 30 Vde _ L ”
Callector to emitter cutoff 3041 | Bias cond. D; ICEO | === 1 | nAde
current VeE = 30 Vde
Breakdown voltage, 3001 Bias cond. D; BVcBO | 46 R
collector to bese 1 = 50 puAde A
voltage, 3011 Bias cond, D;.- BVCEO | 48 e-
collector to emitter Ic = 100 pAdc
Breakdown voltage, 3026 Bias cond. D; BVEBRO 1 =
smittsr to base IE = 10 uAdc
Collector to emitter voltage 3071 | IC = 10 mAdc; VCE(sat) --- | 1.5
(saturated) IB=1mAde
Subgroup 3 ]
Small-sigmal open-circuit 3216 | Vcp = 20 Vde; - hab 0 1
output admittance IR = -1 mAde .
Small-signal open-circuit 3211 | VoB = 20 Vdc; brb 0 poxp
revarse-voitage transfer - ig = -1 mAde
Small -signal short-circuit 3201 VB = 20 Vde; hip 30 80
input impedance Iz = -1 mAdc
Small -signal short-circult 3208 | Veop = 20 Vde; bie
forward-current transfer Ig = -1 mAdc
ratio:
AN337 20 | <=
2N338 40 | ==-
Forward-current transfer 3078 VeoE = § Vde: hre
ratio Ic = 100 uAdc
pap b § | ane
aNs3s8 10 | eee
Forward-current transfer 3078 VCE = 8 Vdo; R¥E
ratio IC = 10 mAdc; pulsed
(se0 4.4.1)
IN337 20 | s
2IN338 - 48 | 180
Suberoup 4 10
Magnitude of common emitter | 3308 VCB = 20 Vde; lng.i
small-signal short~circuit Ik = -1 mAdc;
forward-current transfer f=12.8 MHz
ratio
ANIST ]
2N3s8 10 | 38

—_— D T e S U P Sy e e e o e . ems
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TABLE I. Group A inspection ~ Continued.

MIL-STD-750 LTPD Liemirs
Biaminaiion o ot
Methed Deteils Symbol | Mia | Mex | Unmit
gubgroup 4 (eont'd) .
Masnitude of common emitter| 3306 VcR = 20 Vdc; l fo
amall-signal short-circuit Ig = -1 mAdc; i
torward-current transfer f= 10 MHs
ratio .
INSS7 --- 8 |---
ansse --- 10 | om-
Small-sigoal short-circuit 3301 | Vep= 20 V& fhth
~current transfer- IE = -1 mAde
ratio cutoff frequency
aN3Is? 10 | === |MHs
2N338 30 | -=—- |MH=
Opena circuit outpat 3238 | VcB = 20 Vdc; Cobo | === S |pF
oapacitance Tl 0LV s
AWV Rbbip a - a - SRALES
Noise figure 3248 VeB = § Vée; NF e .30 |dB
Ir = -1 mAde; )
Subgroup § 10
Pulse response: sas1 (see figure 3)
Turn-on time ton
2N387 === 10.38 |pus
2N338 === ]0.35 |pus
Fall time t
INIST . --- 10,30 [ua
2N3s8 “s= 10.3%3 {pus
Storage time s
IN3S7 .- g- 20 | ps
Subgroup 8 10
Bich-ﬁmpenhn‘o operation: Ta =180°C
Collactor to hase cutoft 3038 | Bias cond. D IcRo | --- 3% | uAde
current VeB = 30 Vde
Lowetamneraimre oparation: TA = -33°C
Forward-current transier 3078 | VCE = 5.0 Vis; 5FE
ratio IC = 10 mAdc; pulsed
- | (vee 4.4.1)
an3sT e
2N338 20 | wee |-
(]

%



MTY.-8-10500/608
TABLE II. Group B inspection, ’
MIL~STD-750 LTFD Limits
Exemingtion or tost
Hethed Deteils Symbol Min ez Uit
Subgroup 1, L
Physical dimensions 2068 (see figure 1) e csn | eve | ece
Subgroup 2 18
~ e _aaf8A_ 2m= -——e L 1] -ne - .
Thermal shock 1081 Test cond. C, except o aee wen | owa
(ﬁiﬁiw C'i‘"“) Mt-h\ - .e.lgg.(‘
10 cycln exposure time
at temp extremes =
18 minutesa (min)
Thermal shock (glass strain) | 1086 Tut cond. A - ——e | co= o=
Moisture resistance 1021 mee cee | eee Jow-
End points:
Collector to base cutoff 3036 Bias cond. D; IcpO | === 0.8 |uAde
current VCB = 30 Vdc
Forward-current transfer 3076 VCE = 8 Vde; Ig = = 10 mAde; 1.V
ratio puised (see 4.4. i)
NI 20 88 | ===
INS38 45 | 180 |-
" Subgroup 3 18 )
s. o 3313 ay. Al en su 1' .l'vavl G' -m- | sm- oo -oe
0.8 ms; 5 blows in each
orientstion: X1, Y1, Y3,
and Zg
Vikration, variable frequency | 2088 - wom | wom | oee
Constant acceleration 2008 20, 000 G, in each cricnta ne- ae ene | ow=
tion: Xy, Yi, Y3, and @i
End points:
(Same as subgroup 2)
Subgroup 4 20
Terminal strength 2036 | Test cond. E con | == | eme [ ee-
(lead fatigue)
End points:
Hermetic seal 1071 | Tast cond. G or H for fine wes | o= 121077 atm
leaks; test cond. A, C, D, cc/sec|
or F for gross ieaks
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AIL-STD-7%0 LTPD Limits
Examinstion or tos? .
Boiked Desclls Symbel | Ma | Mex | Unlt
Subgroup § 20
Bath ibem acnbhonae {oncmamion) 1041 -—— aam - -
RS BRI PAIEL W \ WS & VS SsaL aves
Subgroup § 7
High-temperature life 1032 Tatg = +150°C; time = —- el IR B
{nonoperating) 340 hours (see 4.3.4) .
End points:
Callector to base entoff 3038 | Bisas cond. D; ICRO | == | 1.0 |uAde
current vcpB = 30 Vde !
Forward-current transfer 3076 | VCE = 8 Vdc; Ic = 10 mAde; hye
ratio pulsed (see 4.4.1) -
IN3SST 16 | c=n | wee
2N338 ' 38 wee | oee
Breakdown voltage, 3001 Bias cond. D; BVcpo!| 40 == | Vde
collectar to base . IC = 50 pAde
Subgroup 7 . 1
Staade_atate w.ﬂm 1ifa 1027 TA - .\.35‘9 - P caw cnw
vVcB = 20 Vde;
PT » 120 mW; time =
340 hours (see 4.3.4
glm-fﬁ_‘ as subgroup 6) .
TABLE IIf, Croup C inspection,
ML-$STD-750 LTPD Limits
Exemination or tost =
Morbod Desails Symbal iz 1 Mex 1 Ualt
-Subgroup 1 10
Resistancs to solvents o= Mathod 218 o2 MY QN 001 == === se= laooo
N (s00 4.4.2) _
Subgroup 2 A=10
High-tamneratnrs life 1081 | Toz = +180°C eee e i B
(nonoperating) (nee 4.3.4)
End points:
(Bame as subgroup 8 of
group B)
Subgroup § Awid
Steady-state operati 25°C; V. 20 Vdc; -a- SOV D .
: it | MMO | Al o e hn. g
End points:
(Bame a8 suberoun 8 of
group B)

<
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NOTE: SWITCHING TIMES O O T INCLUDE
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4.3.4 Group B and group C life-test samples. Samples that have been subjected to group B, -
340-hour life~test, may be continued on test to 1, 000 hours in order to satisfy group C life-test

requirements. These samples shall be predesignated, and shall remain subjected to the group C

1, 000-hour acceptance evaluation after they have passed the group B, 340-hour acceptance criteria.

The cumulsative total of failures found during 340-hour test and during the subsequent interval up to
1,000 hours shall be computed for 1, 000-hour acceptance criterin (see 4.3.3). ,

4.4 M of examination and test. Methods of examination and test shall be as specified in '
tabloll,i;‘mdﬁ_mdutouom: ) '

4.4.1 Pulse me ements. Conditions for pulse measurement. shall be as specmed’tn section 4 -

of MIL-STD-780. ,

4.4.2 Resistance to salvents. Transistors shall be subjected to tests in accordance with
method 215 of MIL-STD-202. The following details shall apply: )

(a) All areas of the transistor body where marking has been applied shall be brushed.
(b) After subjection to the tests there shall be no evidence of mechanical damage to the
device and markings shail have remained iegibie.
. 8. PREPARATION FOR DELIVERY
§.1 See MIL-8-10500, section 8.
8. NOTES

6.1 Notes. The notes specified in MIL~-S8-19500 are applicable to this specification.
6.2 Ordering data.

Custodians: Proparing activity
Army - EL Navy - EC
Navy -EC .

Alr Force - 17 Agent
: DSA -ES
Review activitiea:
Army - MU, MI . (Project 5961-0216)
Navy = '
Air Force - 11, 80
DSA - ES
User activities:
Army - SM

Navy - CG, MC, SH, AS
Alr Force - 13, 15, 19
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